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O B J E C T I V E S The MESA (Multi-Ethnic Study of Atherosclerosis) is a population-based study of
6,814 men and women. We sought to analyze the relationship between the extent of coronary artery
calcium (CAC) at baseline and the severity of coronary stenoses in clinically indicated coronary
angiography studies during follow-up.
B A C KG ROUND CAC is an established predictor of major cardiovascular events. Yet, the relation-
ship between CAC and the distribution and severity of coronary artery stenoses has not been widely
explored.
METHOD S All MESA participants underwent noncontrast enhanced cardiac computed tomography
during enrollment to determine baseline CAC. We analyzed 175 consecutive angiography reports from
participants who underwent coronary catheterization for clinical indications during a median follow-up
period of 18 months. The relationship between baseline CAC and the severity of coronary stenosis
detected in coronary angiographies was determined.
R E S U L T S Baseline Agatston score was 0 in only 7 of 175 (4%) MESA participants who underwent
invasive angiography during follow-up. When coronary arteries were studied separately, 13% to 18% of
coronary arteries with75% stenosis had 0 calcium mass scores at baseline. There was close association
between baseline calcium mass score and the severity of stenosis in each of the coronary arteries (test
for trend, p 0.001). For example, mean calcium mass scores for50%, 50% to 74%, and75% stenosis
in the left anterior descending coronary artery were 105.1 mg, 157.2 mg, and 302.2 mg, respectively (p
 0.001). Finally, there was a direct relationship between the total Agatston Score at baseline and the
number of diseased vessels (test for trend, p  0.001).
CONC L U S I O N S The majority of patients with clinically indicated coronary angiography during
follow-up had detectable coronary calciﬁcation at baseline. Although there is a signiﬁcant relationship
between the extent of calciﬁcation and mean degree of stenosis in individual coronary vessels, 16% of
the coronary arteries with signiﬁcant stenoses had no calciﬁcation at baseline. (J Am Coll Cardiol Img
2009;2:1175–83) © 2009 by the American College of Cardiology Foundation
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1176ost coronary artery disease (CAD)
events occur in the population deemed
to be at “intermediate risk” (1). There-
fore it is assumed that refined methods
f risk prediction might be useful.
The use of computed tomography (CT) imaging to
etect coronary artery calcium (CAC) has been pro-
osed as a tool to allow improved detection of at-risk
ndividuals (2). However, not all coronary events are
aused by calcified plaque (3,4), and although the
See page 1184
elationship between CAC and coronary events on
per-patient basis has been thoroughly studied,
ittle is known about the relationship between
alcification of individual coronary arteries and the
egree of coronary artery stenosis in invasive coro-
nary angiography.
The extent of calcified plaques has been
shown to correlate moderately closely to
overall plaque burden in histology (5,6).
Coronary calcifications measured by CT are
usually expressed as the “Agatston score” (2,7).
In numerous trials, CAC has been shown to
be predictive of major cardiovascular events
and to modify the cardiovascular risk predicted
by the Framingham risk score, especially in the
intermediate risk group (2,8–13).
The Agatston score has been shown to
be related to the severity of CAD and the
number of stenosed vessels determined by
coronary angiography (7,14–17). How-
ever, the association between the extent of
coronary calcification and the severity of
coronary stenosis in individual coronary
eds has not been widely explored.
We studied individuals enrolled in the MESA
Multi-Ethnic Study of Atherosclerosis) study (18).
ll MESA participants were asymptomatic for
ardiovascular disease at the time of enrollment. At
he time of this analysis, 6 years had elapsed from
nrollment, and a substantial number of participants
ad developed symptoms of CAD or were diagnosed
o have myocardial ischemia by stress testing. As a
esult, individuals underwent diagnostic coronary
atheterizations, and some proceeded to have surgical
r percutaneous coronary revascularization to treat
bstructive CAD. The purpose of this study is to
eport the relationship between the baseline extent of
AC measured by cardiac CT and the anatomic
ndings in subsequent clinically indicated coronary
m
ium
se
ingngiography. ME T H O D S
tudy population. The characteristics of subjects
nrolled in MESA have been described elsewhere
18). In short, the MESA study is a multicenter
ommunity-based study designed to investigate the
echanisms underlying the development and pro-
ression of subclinical cardiovascular disease.
Individuals with symptoms or a history of car-
iovascular disease were excluded; 6,814 men and
omen, 45 to 84 years of age, from different ethnic
rigins (White, African American, Hispanic, and
hinese) were enrolled. As of June 2005, 6 years
fter enrollment, the reports of clinically driven
nvasive coronary angiography in 175 participants
ad been received. Data from these subjects are
escribed in this report. The study protocol had
een approved by the institutional review boards in
ach of the participating centers, and informed
onsent was obtained from each of the participants.
easurement of CAC. As a part of the MESA
rotocol, all participants underwent measurement
f CAC with either multidetector row CT or
lectron beam computed tomography (EBCT) at
aseline. Detailed scan protocols have previously
een published (19). Image settings are described in
upplement A in the Online Appendix.
Agatston score (7) is an important and well-
stablished measure of CAC that has been used in
ultiple studies. Therefore, we used this parameter
o evaluate the total CAC score/patient. Calcium
ass score is less commonly used as an index of
AC but has been found to be more reproducible
n assessing CAC (20). In view of the multiple types
f CT scanners, including multidetector row CT
nd EBCT, and the multiple sites participating in
he MESA study and the smaller amounts of
alcium in a single coronary vessel as opposed to the
ntire coronary artery tree, we opted to use calcium
ass score as a measure of CAC in individual
oronary beds.
Standard calcium scoring software tools were
sed for calculating the Agatston score and calcium
ass score. For analysis, we used calcium mass
cores (mg) determined for each of the coronary
rteries and the total Agatston score for the entire
oronary bed.
esults obtained from coronary angiography reports.
s of June 2005, the MESA co-coordinating center
ad received incident coronary angiography reports
or 175 individuals. The indications for coronary
ngiography were clinical and not part of theB B R E V I A T I O N S
N D A C R O N YM S
AC coronary artery calciu
ACP coronary artery calc
laque
AD coronary artery disea
T computed tomography
BCT electron beam
omputed tomography
AD left anterior descend
CX left circumflex
MCA left main coronary
rtery
V left ventricleESA protocol. All angiographic studies had been
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1177erformed after baseline CT exams. Only the first
atheterization report was used for analysis if an
ndividual underwent more than 1 procedure.
The studies were performed in different cathe-
erization laboratories, and quantitative analysis
quantitative coronary angiography) of luminal ste-
osis was not routinely available. In most cases, the
xtent of stenosis was assessed by visual assessment.
herefore, the following categories were used to
efine the degree of stenosis for individual coronar-
es: 0% to 49%, 50% to 74%, and 75% luminal
iameter stenosis to indicate nonsignificant, inter-
ediate, and significant stenosis, respectively. For
he analysis of the extent of coronary disease (1-, 2-,
nd 3-vessel disease), significant stenosis was de-
ned as: 50% left main coronary artery (LMCA);
nd 75% in the left anterior descending (LAD),
eft circumflex (LCX), or right coronary artery
RCA) or their branches.
eﬁnition of risk factors. Hypertension was defined
s: diastolic blood pressure 90 mm Hg, systolic
lood pressure 140 mm Hg, or receiving treat-
ent for hypertension. Dyslipidemia was defined as
otal cholesterol 240 mg/dl, low-density lipopro-
ein cholesterol 160 mg/dl, triglycerides 150
g/dl, high-density lipoprotein cholesterol 45
g/dl, or receiving treatment for dyslipidemia. Dia-
etic individuals were defined as either having fasting
lasma glucose 126 mg/dl or receiving treatment.
moking status was defined as current smoking,
ormer smoking, or never smoked.
tatistical analysis. All analyses were performed with
TATA-8 software (College Station, Texas). To
tudy the association between average baseline calcium
cores in each coronary artery and the degree of
tenosis (0% to 49%, 50% to 74%, and 75%) in the
orresponding vessel or its branches, we used analysis
f variance. Due to the skewed distribution of calcium
cores, a log-transformation of calcium scores was
sed when testing trends. Even in this symptomatic
ubset, a considerable portion of baseline coronary
rtery calcium plaque (CACP) scores were 0. Hence
he value (CACP score  1) was used for log
ransformation. Chi-squared tests (or Fisher exact
ests where indicated) were performed to compare the
istribution of stenosis across quartiles of CACP.
ignificance was defined as p  0.05.
E S U L T S
emographic and clinical characteristics. The demo-
raphic characteristics and risk factor profile of the
75 individuals with available angiographic data are dhown in Table 1. Compared with the other par-
icipants of the MESA cohort, the 175 individuals
ith available angiographic data were older, more
ikely to be men, and Caucasian. There were no
ignificant differences between the 2 groups in
ocioeconomic parameters, including educational
tatus, yearly income, and health insurance coverage
Online Table A).
Compared with those who did not undergo
oronary angiography, patients who had invasive
ngiography had lower high-density lipoprotein
holesterol (p  0.006) and were more likely to
ave a history of hypertension, dyslipidemia, and
Table 1. Demographic Characteristics and Risk Factors in MESA
Underwent Coronary Angiography
Clinical Characteristics
Underwent
Angiography
Not Known
Undergone An
n 175 6,638
Age (yrs) 67 9 63 1
Sex (%)
Men 111 (63) 3,535 (4
Women 64 (37) 3,103 (5
Ethnic origin (%)
Caucasian 83 (48) 2,536 (3
Chinese 12 (7) 790 (1
African American 49 (28) 1,848 (2
Hispanics 31 (18) 1,464 (2
BMI (kg/m2) 28.9 5.2 28.3 5
Risk factors
Dyslipidemia†
Total cholesterol (mg/dl) 196 38 194 3
LDL cholesterol (mg/dl) 120 31 117 3
HDL cholesterol (mg/dl) 48 16 51 1
Treatment for dyslipidemia (%) 48 (27) 1,053 (1
History of diabetes mellitus 21% 10%
Glucose (mg/dl) 109.9 104.5
Smoking history (%)
Never smoked 69 (40) 3,357 (5
Former smoker 74 (43) 2,391 (3
Current smoker 28 (16) 857 (1
HTN
History of HTN (%) 113 (65) 2,906 (4
Treatment for HTN 85 (48) 2,182 (3
SBP (mm Hg) 135 21 126 2
DBP (mm Hg) 74 10 72 1
CRP (mg/l)† 3.9 5.0 3.8 5
Creatinine (mg/dl) 1.04 0.32 0.95 0
Percentages are shown in parentheses. Continuous variables are presented as m
was calculated by t test for continuous variables and chi square for categorical va
when appropriate. †To convert values for total cholesterol, high-density lipoprote
lipoprotein (LDL) cholesterol to millimoles/liter, multiply by 0.0259; to conve
millimoles/liter, multiply by 0.0555; to convert values for triglycerides to mi
0.0113.
BMI  body mass index; DBP  diastolic blood pressure, HTN  hypertension,
MESA  Multi-Ethnic Study of Atherosclerosis; SBP  systolic blood pressure.Participants Who
to Have
giography
p
Value*
0 0.0001
7)
3) 0.001
8)
2)
8)
2) 0.030
.5 0.13
6 0.39
2 0.23
5 0.006
6) 0.001
0.001
0.022
1)
6)
3) 0.025
4) 0.001
3) 0.001
1 0.0001
0 0.009
.9 0.51
.28 0.0002
ean  SD. *The p value
riables or Fisher exact test
in (HDL), and low-density
rt values for glucose to
llimoles/liter, multiply by
CRP  C-reactive protein;iabetes mellitus (21% vs. 9%, p  0.001).
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1178The total Agatson score was higher in the pa-
ients who underwent invasive angiography as com-
ared with control subjects (528.4  772.2 vs.
36.3  339.4, p  0.0001). Similarly, the average
alcium mass score was approximately 100 mg
reater for each of the coronary arteries (Table 2,
 0.001 for all vessels). The detailed distribution
f calcium scores in the MESA participants who
nderwent angiography is shown in the Online Table
. As expected, calcium mass score in the LMCA was
ower than the other arteries. Distribution of CAC in
he LAD, LCX, and RCA was similar, except for a
lightly greater percentage of patients with a calcium
ass score 200 mg in the LAD.
esults of coronary angiography. The indications for
oronary angiography and the angiographic find-
ngs are shown in Table 3.
The majority of participants (73%) underwent
oronary angiography because of angina or acute
yocardial infarction. Eight (5%) participants un-
erwent coronary angiography as a direct result of
he CT study, and 11 (6%) individuals underwent
atheterization due to a positive stress test. Indica-
ions for catheterization are unknown in 3 patients.
he median time interval between baseline cardiac
T and the clinical angiographic procedure was 18
onths (range 1 to 52 months).
Among the MESA participants who underwent
oronary angiography, 41%, 32%, and 31% individ-
als had 75% stenosis in the LAD, LCX, and
CA, respectively. Importantly, 20 individuals
12%) had significant LMCA disease (50% ste-
osis), whereas 21% had either 3-vessel or LMCA
isease.
elationship between baseline calcium scores and ob-
tructive CAD in individual vessels. For each of the
oronary vessels, there was a significant relationship
etween baseline calcium scores and the severity of
oronary artery stenosis determined by angiography
onary Artery Calcium Scores in MESA Participants Who
Angiography
Underwent
Angiography
Not Known to Have
Undergone Angiography
p
Value*
(U)†
22.9 70.5 4.2 30.4 0.0001
ding (mg) 190.4 266.5 59.1 157.2 0.0001
141.9 271.8 28.3 111.1 0.0001
y (mg) 145.3 321.1 39.9 180.8 0.0001
528.4 772.2 136.3 399.4 0.0001
s mean  SD. *Mann-Whitney U test was used to compare coronary artery
res due to their skewed distribution. †Coronary calcium score: for individual
mass score was used (mg); and for the entire coronary bed (total score),
see Methods).praphy; MESA  Multi-Ethnic Study of Atherosclerosis.Fig. 1). The baseline score was markedly higher in
oronary arteries that were found to be stenotic. For
xample, in the LAD, baseline calcium mass scores
ere 105.1  167.4 mg (n  83), 157.2  216.6
g (n 20), and 302.2 329.8 mg (n 71) in the
resence of 0% to 49%, 50% to 74%, and 75%
tenosis, respectively (p  0.001). Similar relation-
hips were noted for the LCX and RCA (p  0.001)
Online Table C). For the LMCA, differences were of
ower magnitude yet significant (p  0.05).
When the distribution of stenotic segments in
ach of the coronary arteries was studied with
alcium score quartiles, there was a gradual increase
n the severity of stenosis among those who had
reater calcium scores at baseline (Fig. 2). This
attern was seen in each of the coronary arteries
xcept for the LMCA (p  0.001 for each of the
oronaries).
Seven of 176 participants (4%) with significant
ow-limiting CAD (75% stenosis in at least 1 of
he coronary beds) had a 0 calcium mass score at
aseline. Similarly, 11 of 176 participants (6.25%)
ith at least 1 stenosis 50% had a 0 mass calcium
core. Importantly, the rate of a 0 calcium mass
core in spite of the presence of a 75% stenosis
as 12.7% (9 of 71) for the LAD, 17.9% (10 of 56)
or the LCX, and 17% (9 of 53) for the RCA, when
nalyzing individual arteries. Of vessels with 50%
tenoses, 16.3% (15 of 92), 15.7% (11 of 70), and
1.8% (17 of 78) had 0 baseline calcium mass scores
n the LAD, LCX, and RCA territories, respec-
ively. Moreover, among 20 patients with 50%
tenosis in the LMCA, 8 individuals (35%) had a 0
ass score in the LMCA at baseline, and 2 patients
ad a total 0 Agatston score.
Finally, results for patients who underwent cor-
nary angiography earlier than the median time
nterval (18 months after enrollment) were similar
o patients whose angiographic studies were per-
ormed later (data not shown).
elationship between baseline calcium scores and the
umber of diseased coronary vessels. There was a
irect relationship between the total Agatston score at
aseline and the number of diseased vessels (Fig. 3).
or patients without significant stenosis as well as for
atients with 1-, 2-, or 3-vessel disease or LMCA
isease, average Agatston scores were 161.3  268.2
, 462.7  608.5 U, 961.7  986.9 U, 1,351.4 
,180.1 U, and 658.3  607.4 U, respectively (p 
.001). The relationship between the number of
iseased vessels and the categories of the Agatston
core is displayed in Figure 4. Notably, 66% ofTable 2. Baseline Cor
Underwent Coronary
CT Data
Coronary calcium score
Left main (mg)
Left anterior descen
Left circumﬂex (mg)
Right coronary arter
Total score
Variables are presented a
calcium plaque (CACP) sco
coronary arteries, calcium
Agatston score was used (atients with scores 100 Agatston units at baseline
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1179id not have significant coronary stenoses, whereas
nly 13% of the participants with baseline scores
400 had no coronary artery stenoses.
In contrast, 9% of the participants with Agatston
core 100 had 3-vessel or LMCA disease, com-
ared with 41% of those with a baseline score400
nits (p  0.001).
I S C U S S I O N
he main purpose of the present study was to
xplore the relationship between the extent of
oronary calcification detected by cardiac CT and
he severity of coronary stenosis documented in
linically indicated coronary angiography. The
tudy population consisted of 175 individuals who
ere asymptomatic at enrollment but subsequently
eveloped symptoms of CAD or had positive stress
ests requiring coronary angiography.
We could demonstrate that, on a per-patient basis,
he severity of coronary calcification was directly re-
ated to the extent of obstructive CAD in those
ndividuals who underwent coronary angiography due
o clinical indications after a median time interval of
8 months after enrollment. Only 4% of individuals
ho had significant stenosis in angiography had a
aseline coronary score of 0.
Importantly, this does not indicate the likelihood
f an individual with a 0 calcium score to develop
tenoses or a coronary event during follow-up. Of
he entire group of 3,563 MESA participants who
ad baseline calcium score of 0, only 11 individuals
0.3%), were referred for coronary angiography due
o clinical indications and were found to have
ignificant stenosis after a median of 18 months.
Calcium scores in each of the major coronary
eds (except for the LMCA) predicted the severity
f coronary stenosis as well as the extent and
istribution of CAD among those MESA partici-
ants who underwent clinically driven coronary
ngiography, similar to the relationship on a per-
atient level. However, and as expected, calcium
as less predictive on a per-vessel than on a
er-patient level: between 13% and 18% of individ-
al coronary arteries demonstrated stenoses 75%
n spite of the absence of CAC at baseline. For left
ain stenoses 50%, absence of calcium was noted
n 35% of cases.
In previous studies, CAC has been shown to
losely correlate to the severity of coronary stenosis
nd number of vessels with significant stenoses as
etermined by coronary angiography (14,15,17). rudoff et al. (15) evaluated 1,851 patients who
nderwent both EBCT and coronary angiography
ue to suspected CAD. The overall sensitivity for
AC to predict obstructive disease on angiography
as 95%, and the specificity was 66%. A strong
orrelation (r  0.92) has been demonstrated be-
ween the amount of CAC detected by CT as well
s the extent of calcium deposits and the severity of
oronary stenosis determined by histomorphometry
5,6). However, coronary plaque area was approxi-
ately 5 times greater than the area of calcium.
lthough calcium is correlated to the amount of
laque, it is not necessarily correlated to the degree
f stenosis of individual plaques. Similarly, the
Table 3. Coronary Angiography: Indications, Time of Angiograp
Angiographic Characteristics
Indications for angiography (n  175)
Pre-operative risk stratiﬁcation
Asymptomatic (positive stress test)
CT results
Angina pectoris
Acute myocardial infarction
Congestive heart failure
Other indications
Unknown
Time between baseline CT and angiography (n  175), months,
median (range)
Distribution of time interval (months)
12
12–23
24–35
36
Angiographic Findings, n (%)
% Ste
Artery 0%–49% 50%
LAD 84 (48) 20
LCX 106 (61) 13
RCA 98 (57) 22
0%–24% 25%
Left main disease 137 (83) 9
Number of diseased vessels, (n  174)
Nonsigniﬁcant CAD, n (%)
1 vessel disease, n (%)
2 vessel disease, n (%)
3 vessel or left main disease, n (%)
Dominance, (n  175)
Right, n (%)
Left, n (%)
CAD  coronary artery disease; CT  computed tomography; LAD  left anteri
circumﬂex; RCA  right coronary artery.hy, and Findings
n (%)
9 (5)
11 (6)
8 (5)
64 (37)
63 (36)
13 (7)
4 (2)
3 (2)
18 (1 to 52)
56 (32)
63 (36)
31 (18)
25 (14)
nosis
–74% >75%
(11) 71 (41)
(7) 56 (32)
(13) 53 (31)
–49% >50%
(5) 20 (12)
75 (43)
40 (23)
24 (14)
35 (20)
147 (84)
28 (16)
or descending; LCX  leftelationship between plaque calcification and the
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1180isk of plaque rupture is not well established.
ecurrent subclinical episodes of plaque rupture
ith repeated hemorrhage and healing might con-
titute an important mechanism of plaque growth
nd worsening of luminal stenosis and might pre-
ispose plaques to calcification (21). However,
laques can rupture in the absence of calcium. A
ecent study used CT to demonstrate that, in
atients presenting with suspected acute coronary
yndromes, there is a relatively high prevalence of
oncalcified plaques. Moreover, 33% of the patients
ad a 0 calcium score. This study, although rela-
ively small (n  40), clearly demonstrated that the
bsence of calcium does not absolutely exclude the
xistence of a vulnerable plaque (22).
However, in asymptomatic individuals and on a
er-patient level, coronary calcification remains an
xcellent predictor of future CAD events. CAC has
een found to predict major coronary events inde-
endently of standard risk factors and C-reactive
rotein and has been found to be superior to
ramingham risk score in predicting events
8,10,23). As mentioned earlier, of the 3,563
ESA participants who had total 0 calcium score,
nly 11 individuals (0.3%), were referred for coro-
ary angiography due to clinical indications and
ere found to have significant stenosis (50%)
0-49% 50-74% ≥75%
Coronary Artery
LM LAD LCX RCA
Between Calcium Score and the Severity of Coronary
a measure of coronary calciﬁcation in each of the coronary arter-
s of stenosis. Pink bars indicate 0% to 49% stenosis, yellow bars
bars indicate 75% stenosis (exception: for the left main [LM]
ng categories are 0% to 24%, 25% to 49%, and 50% stenosis).
shown. Tests for trend across the different stenosis categories
ch artery (p  0.05 for the LM, p  0.001 in each of the other
riance on the log-transformed values of coronary artery calcium
as used to test for trend. LAD  left anterior descending; LCX 
right coronary artery.fter a median of 18 months. These findings are lonsistent with previous large studies, including the
verall results of the MESA trial, indicating that a 0
core is associated with a low incidence of future
ardiovascular events (9,10,24,25).
In summary, although the calcium score is a
seful surrogate of the total atherosclerosis burden
n the coronary vessels, only a small portion of the
therosclerotic plaque is calcified, and the relation-
hip to the severity of stenosis is less close.
tudy limitations. The main limitation of the study
s the availability of data in only 175 individuals
ho underwent coronary angiography for clinical
ndications. This number constitutes 3% of the
ESA cohort. Moreover, the database includes
nly catheterization reports received by the MESA
oordinating center and does not represent com-
lete ascertainment of all the angiography proce-
ures, despite extensive efforts dedicated to track all
linical events.
The indications for performance of coronary
ngiography were entirely clinical. It is possible that
ndividuals who were aware of their positive CACP
cores were more likely to seek medical attention
hen becoming symptomatic. Five percent of indi-
iduals underwent angiography as a result of the
T results, as can be seen in Table 2. Therefore,
scertainment bias is a possibility and might have
ffected the findings. As a result, any conclusions
bout the predictive value or the performance of
aseline cardiac CT (e.g., sensitivity and specificity)
annot be made. These factors might have been
ore important in individuals of a higher socioeco-
omic status and better access to medical care. No
ifferences were observed in various socioeconomic
arameters, implying that access to medical care
as probably not a major factor distinguishing
etween individuals who did and those who did not
ndergo catheterization.
Angiographic studies have been performed in dif-
erent laboratories, and thus quantification of coronary
uminal area (quantitative coronary angiography) was
ot performed. Therefore, it was necessary to express
tenoses with a categorical scale. Finally, the time
etween the baseline CT study and angiography was
ictated by clinical indications and was not uniform
ranging from 1 to 52 months).
We opted to define 75% stenosis in the major
oronary arteries and 50% stenosis in the LMCA as
ignificant stenoses, because these are routinely used
or the performance of either percutaneous or sur-
ical coronary interventions. Similar results were
btained if 50% were chosen to define significant50
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1181Agatston score (7) is an important and well-
stablished indicator of coronary calcification and
as been used in multiple studies. Therefore we
sed this parameter for assessing the total calcium
core. Calcium mass score is less commonly used to
ssess CAC. However, mass score has been found
o be more reproducible in assessing CAC (20), and
n view of the multiple centers and the use of
ifferent CT scanners, we opted to use the mass
core for individual arteries.
In a previous study, also based on the MESA study,
rown et al. (26) underscore the importance of the
patial distribution of calcified plaque. They show that
calcium coverage score” was a better predictor of
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Figure 2. Distribution of LAD, LCX, RCA, and LM Stenosis With
(A) Distribution of LAD stenosis with increasing LAD CACP mass quarti
RCA stenosis with increasing RCA CACP mass quartiles. (D) Distribution
nary stenosis across quartiles of the coronary calcium score in the LAD
stenosis, yellow indicates 50% to 74% stenosis, and the pink part of th
portion 25% to 49% stenosis, and the pink part of the bars 0% to 24%
stenosis group was signiﬁcant (p  0.001 for each). Ranges of CACP sc
0; II 1.6 to 19.7; III 24.5 to 174.8; IV 176.0 to 1,884.8; RCA: I 0 to 0; II 1.2
Abbreviations as in Figure 1.ardiovascular events than calcium mass or the “Ag- stston score.” Such an analysis was beyond the scope
f our study, and we could not obtain exact per-
egment correlations between calcium deposits and
he stenotic lesions determined by angiography.
O N C L U S I O N S
he extent of coronary calcification in individual
oronary arteries is related to the severity of coro-
ary stenosis in these vessels. All the same, a
onsiderable number of arteries have significant
tenosis, despite having no calcification at baseline.
n a per-patient level, the presence of significant
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